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Guidance for 303(d) Listing Policy 
Bioaccumulative Substances 
Final (October 31.2002) 

Working Group: 	 Michael Lyons. Region 4 
Peter Otis, Region 1 
Karen TaberskiiFred Hetzel. Region 2 
Michelle Wood. Region 5 
Kathy RoseITerri Reeder, Region 8 

Management Guardian: Jon Bishop, Region 4 	 t 
The Clean Water Act Section 3031d) list identifies surface water bodies that do not, orare not exDected to, attain water 
qda ty stanoaros Most water quality stanoards are in tne form of numer c criteria for constit~eniconcentrat:onsin water 
Decabse water mon.tor.ng o8rect.y assesses whether most oeneficial uses of water ( eg  . drinning water s~pply,  irrigat on 
stock watering, and industrial process supply) are protected. However, water monitoring often does not directly assess 
whether beneficial uses such as commercial and s ~ o r t  fishing. freshwater habitat. and wildlife habitat are orotected from 
b~oaccdm~laewe on of b oaccumu aiwe substance concentrations n flsn an0 other aqLatic s~bstances The eval.at 
organisms more directly assesses potentlal impairment of tnese oenef~c~al tnere is no State-w de gudance on uses, b ~ t  
how to use bioaccumulation data to define beneficial use impairment. This document has three ooals: 11) describe 
alternate methods for Isbng waterbodles as impa red by b80accumuiative sLbstances. (2) out1 neb oacc.mdlaton data 
eva .aton metnods. and (3)h.gh ghr areas of 00th consensJs and oisparsty 

We refer to trace metals such as mercury and lead, and trace organic ComDOUndS such as DDT. PCBs and PAHs. as 
b oaccumulative substances oecause biota typ~caiiy take in these substances at a greater rare tnan they can elim nate 
mem, caLsing the substance to accumulate n b ota over their .fetlmes Repeated consLmpt on and acc~m.lat on of 
bioaccumulative substances from contaminated food sources result in tissue concentrations that are higher in each 
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successive level of the food chain. This process is termed biomagnification. The processes of bioaccumulation and 
biomagnification produce high levels of bioaccumulative contaminants in organisms high on the food chain, despite nearly 
immeasurable auantities of these contaminants in the water column. These contaminants strongly adsorb onto particles 
ana tnJs ten0 to acc,mJ.ate In sediments In deposlt~onal areas of freshwater, estJar~ne and maine water bod es From 
tne actve layer of the sed~ments, these contam nants can accdmulate In organisms by transfer through bentnlc (I e , 
sediment-chironomidsfish) and water column (i.e.. water-phytoplankton-zooplankton-fish) pathways. 

In many cases, water bodes appear to meet numertcal water qLallly oqect~ves for bioaccumulat~ve substances wnen we 
rely sole y Jpon water c o l ~ m n  monitor ng data However, sed ment chemistry data or tlssue bloaccumulat on data may 
provide evidence of elevated concentrations of these contaminants at levels that cause water quality impairments. 

B oacc,m.lat 	 on can pose a human health r sk thro-gh consLmptlon of fish or snellf,sh w th eaevated tassue 
concentrat ons of contaminants, partacular y carcinogens B~oaccumu~at~on 	 throughalso can pose an ecological r~sk 
impacts to aquatic organisms (e.g.. impaired growth or reproduction) due to elevated body burdens of contaminants and 
through impacts to higher trophic level predators due to bioaccumulation or bioconcentration of contaminants (e.g., egg- 
shell thinning in bald eagles). 

Bioaccumulation substances concentration data are collected bv statewide monitorina Droarams such as the State - .  -
MJssel Watcn Program (MWP), Toxic Substances Mon:toring 6ogram (TSM), and Contaminated Seafood Cons~mption 
Program, as we, as by NPDES discharger self-mon toring programs (especially for ma;or d:schargers) and specal 
studies. Fish samples may be analyzed from livers, muscle fillets or whole body samples. Large individuals may be 
analvzed seoaratelv. or several individuals of the same soecies mav be comoosited into a sinale samole for analvsis 
nveitebrates s ~ c h  i s  cams or m~ssels may oe analyzed from w h i e  body samples, typlca y;s combos tes of several 

lnd.vldua s however larger invertebrates s x h  as crabs, may De analyze0 from nepatopancreas or mLscle samp es. 
either for each individual or for composites of several individuals 

Seo men1 cnemlstry data nas oeen col ecteo by tne Bay Protect~on and TOXIC C ean.p Program wn ch enaed In 1998 
ano occasonal y has oeen col.ecteo as part of the SMW and TSM Programs Seolment chemlstw oata may oe collecteo 

1 	 durina sediment characterization studies for oroposed dredsina proiecti or to evaluate sites for cleanuo or remediation 1 
actt,.;es Seo men1 cnem stry dala also may be col ected as part of NPDES olscharger se 1-mon~tor~ng programs 
(espec a y for major dischargers) or spec.a studtes Seolment samples often are analyzed for s~rflclal seolments (top 2 
'centimeters) or for cores to various depths (which may be subsampled for different regions, such as surface to 3 feet 
deep, 3 to 6 feet deep, etc.). or dredging characterization studies, several sedimentiamples collected over a wide area 
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often are composited into a single sample for analysis 

Awaterbody may be listed as impaired if any one of the following three criteria is met: 

I) The water oody has been posted with a fsh  or snellfish cons~mption advisory (we recommend relying upon advsories 
issue0 oy the 0ff;ce of Envlronmenta Healtn Hazard Assessment or those issued by a local heath agency based on 
risk assessments). lmpairment would pertain to beneficial uses related to human consumption, including, but not 
limited to, Commercial and Sport Fishing (COMM) or Shellfish Harvesting (SHELL). 

2) 	 Contaminant wncentrations measured in aquatic organisms exceed appropriate standards for protection of human 
health (we recommend relvino uoon screenina values develo~ed ~ . - , " .  - bv the Office of Environmental Health Hazard 
Assessment and tne Unitea States Envronmenta Protection Agency. listea in Table 1oe.ow). lmpa rment would 
perta n to benef clal uses related to nJman consLmpton, incl~aing, b ~ t  

-
~~~ ~ 

not lmited to. Commercal and Sport Flsnlng 
(COMM) or Shellfish Hawesting (SHELL) 

3, 	 Contam nant wncenlral;ons meas-red in aquattc organisms exceed appropriate stanoards for protection of wildllfe 
(we recommena relyng Lpon screening va.ues developed by the National Academy of Sclences an0 the United States 
F sh an0 W8ldl'fe Sew ce listed ;n Taole 2 below). Impairment woulo pertain to benef.cial uses related to 
maintenance of aq~al ic  habitat or healthy aquatic commJnltes, incluoing, b ~ t  not limlted to. Warm Fresnwater Habtat 
(WARM). Cold Fresnwater Habitat (COLD), Inland Sal ne Water Hab tat (SAL). Estuarine Haoitat (EST). Wet and 
habitat (WET), Mar.ne Habitat (MAR) or W,lallfe Hab~tat (WILD). 

Table 1. Human Health Protection Criteria for Evaluation of Bioaccumulation Monitoring Data. 

~ 
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'Brodberg, 8. and G. Pollock. 1999, Prevalence of selected target chemical contaminants in sport fish from two California 

lakes: public health designed screening study. CalEPA, OEHHA, EPAAssistance Agreement No. CX 825856-01-0. 

'US. EPA, 2000. Guidance for assessing contaminant data for use in advisories. Volume 1, Fish sampling and analysis. 

Third Edition, EPA 823-8-00-007. 

Table 2. Wildlife Protection Criteria for Evaluation of Bioaccumulation Monitoring Data. 
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'Nat~ona.Academy of Scences-Nationa Academy of Eng neer;ng. 1973. Water Qualty Criteria 1972 (B Je Book). EPA 
Eco.ogcal Researcn Series EPA-R3-73-033. U S Envronmental Protect on Agency Washington, D.C. 

lnter~retation of Listino Crit& 
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I) Advisories 

Office of Environmental Health Hazard Asssessment advisories would be the primary criterion for listing, since these 
actions are based uoon risk assessments, but local agency advisories can be relied upon if they are based upon similar 
mmnooologles in sbme cases it may not be approp6ate io ,st a water body as impaied even ihough an ad;isory has 
been i ss~ed  (for examp.e, wnere an adveory covers a large geographic region, bdt the samplng data were Imited to 
certain water bodies or where an advisoly pertains to migratory or highly mobile species). Also, a water body need not be 
listed as impaired if more recent data or iinformation indicate that designated beneficial uses are being attained and the 
advisory no longer is representative of current conditions (for example, following implementation of a Total Maximum 
Daily Load or other management actions), 

2) Screening Values for Protection of Human Health 

Listina would be based upon tissue contaminant concentrations that exceed the Office of Health Hazard Assessment and 
Un t e i  States ~nv~ronmenta. Protection Agency Screenng Values listed In Tab e 1. These values apply to muscle t ssue 
(e.g , f ets) or edible flesh (eg.. whole mussels or clams) samples collected in all types of waters (marine, estuarine 
freih). A water body may be deemed as impaired if the median value (50'"percentile) of the bioaccumulation data set 
exce;ds~ - the screeliina rbr a - ~ ~articular~ contaminant. We recommend usina recent monitorino data (for example. collected ~~ 

w:thin tne 5 years pre;eding'lne assessment) and relying upon a minimumof 3 analyze0 sakples that repreken1 at least 
9 organisms (for examp e. 3 composites maoe up of 3 ind vdual organisms eacn or 9 ~ndv~ouals) 

Reoionai Board staff mav choose to evaluate older monitorina data or relv uDon fewer samoles if circumstances warrant. ~~~~ ~ ~ - - - - - ~  -~ ~ ~ 

Regiona Board staff als; may wlsn to review the ass~mptio; used to diveiop the OE~IHA and EPA screening va des 
and cnoose to use oifferent consumption rates or other factors oased Lpon slte-specific conoit ons to assess 
im~airments. Reaional Board staff mav choose to use a weiahted averaae rather than the median value for 
determ natlons oiexceeaance of tne ;creen.ng va .es. f apiroprare Reg~onai Board staff shoulo endeavor to collect 
monltor.ng data for organisms tnar are representatlve of tne water body cond~t~ons ano the beneflcla use dnder 
consideration 

We ao not recommend baslng llstlng aeclslons Lpon exeedances of Maxlmdm Tlssde Resdde Levels, slnce these values 
a0 not ~ncorporale human consumpt on rates or r~sk assebalnellt niethodulog as We do not recommend baslng list ng 
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decls ons bpon exceedances of Med.an lnternat onal Standards, s.nce these were based on a 1.mlted 1982 survey 
conducted oy the Food and Agriculture Organizabon of the United Nat~ons and the results never nave been updated We 
do not recommend basina listina decisions uvon exceedances of Food and Drug Administration Action Levels, since 
tnese are based on datedinforriation and were not developed with r:sk assessment methodology. We a0 not 
rewmmend bas.ng listing decisions upon exceedances of Elevated Data Levels, slnce tnese are aased on a statistical 
ranking of a pancular database and are not necessarily related to adv6ne impacts or benef.cial use imparments. 

3) Screening Values for Protection of Wildlife 

Listina would be based uDon tissue contaminant concentrations that exceed the National Academv of Sciences and 
unite; States F8sh and lali life G~ide.ines sled in Tab e 2 These values apply to wnole body simples collected in all 
types of waters (marine, estJarlne, fresh). A water booy may be deemed as impa~red if the meoian value (501"ercentile) 
of the b~oacc~mulat~on We recommend using recent data set exceeds the screen ng for a partcular wntam;nant 
monitoring data (for example, collected within the 5 years preceding the assessment) and relying upon a minimum of 3 
analyzed samples that represent at leas1 9 organisms (for example. 3 composites made up of 3 individual organisms 
each or 9 individuals) 

Regiona, Board staff may choose to eval.ate olaer mon.tor.ng aata or rely upon fewer samples if c;rcumstances warrant. 
Reg~onal Board staff may choose to Lse a welghted average rather than the median valLe for determinations of 
exceeoance of the screen ng va~ues, if approprate. Regional Board staff snoLla endeavor to co ect monitoring oata for 
organisms that are represeniative of the water body conditions and the beneficial use under consideration. 

We recognize that the Nat~onal Academy of Sclences Gu del~nes are rather datea (1973) and are too n~gh to oe totally 
orotect~ve for w d fe We also recosnlze that the Un led States Ffsh and Wlldl~fe Gb~dellnes on y cover a Im4eo numoer 
bf contaminants (three metals). ~ h k f o r e .  - - ~. our workino arouD recommends that the State initiate an effolt to develoa . -~ 


~~ 


udolife protect~on criteria for k e  ;n ~allfor"iafor evalu;i;on df b.oaccum~lat:on aata. Thls effort sno~ ld  nclude a re;ew 
of wlldlde protect.on values developed .n other areas. sLcn as guide nes proposed oy Environment Canada and tne 
Great Lakes Initiative, and their applicability to California water bodies 
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From: Karen Taberski 
To: Patricia Gouveia 
Date: 6/26/03 11:24:43 AM 
Subject: 303d Guidance for bioaccumulationl health advisories and tissue screening values 

Hi Patti, 
I have attached the recommendation for listing from the Regional Board Bioaccumulation Workgroup and 
a complete listing of tissue guidelines. We have recommended using OEHHA values, since they are risk 
based and specific to California. We have recommended using EPA screening values when an OEHHA 
value doesn't exist for a particular chemical. OEHHA screening values are recent (1999), risk based and 
have been adjusted (particularly for selenium) based on background levels. EPA values are also recent 
(2002) and risk based. Both have gone through technical review and agency "regulatory" review. They 
are both based on IRIS values. From a technical perspective risk based values have much more scientific 
validity than calculated or modeled values like MTRLs. 

in the workgroup we did not recommend connecting tissue concentrations to water or sediment 
concentrations. EPA guidance doesn't recommend it and I only think it makes sense in the case of large 
waterbodies with migratory fish. However, when striped bass had a health advisory for mercury, we listed 
the Bay and Delta where there are potential sources. 

We didn't consider the range of OEHHA advisories in the workgroup and Ididn't really think of this until I 
was talking to Margie Gassel at OEHHA (fish group) several weeks ago. It seems that this should be 
considered. Since advisories range from no consumption to no more than 3 meals per week, what 
constitutes impairment? My opinion is that anything less than 1 meal per week should probably be an 
impairment, but this is a policy decision. Call me if you have any questions. Karen 

Karen Taberski 
Staff Environmental Scientist 
Regional Water Quality Control Board 
San Francisco Bay Region 
1515 Clay St., Suite 1400 
Oakland, Ca. 94612 
(510) 622-2424 

CC: Craig J. Wilson; Elizabeth Christian; Thomas Mumley 





Potential Guidelines for Bioaccumulation Assessment 
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OEllll,\ = Onice oiEnwronmrnla1 Ileallh Harard Aruvrmcs - 1999 r;rcmlng \a lur.~ 

IJSEPA - Unncd Srarci Lnv.rota~rnta1 Protcclaon Agcn:) - 20J0 xrcrn8t.g balues 

h r rK l  = Ma\!lnan T1u.c Rcr8Juc Lc%cl -  d rnwd  Rom Cal~fom#aTox#cr
KJcandOccrn Plan o l~ j ean r r  

MIS - Mcd an lntcrnal~onalStandards- 1982 rurvc) of mmber nallonr b) Poad and DmpOr~anml ton of Unnlcd Nallons 

FDA = Foolm d  thud A d m , l ~ l r ~ t l o n  
- 1981 lhst ofmaxllllumeonccnlrallon l c \ r l r  for toxlc subrtmcrs in human foods 

NAS = Nlton l l  Ar.aJc#n)ofScnn>ec* <onccnlrat$onroftoxtc r u b r l u l v ~m tish loprdacl Ille ~ p r . i # o  
- 1973 l i r l  of m u i m ~ m  aoJ yrcJalrrr 

1:"s Catad2 = Cn\lronmen!al Canada . ~ f  Csln to proect predators 
- 1998 lhrt of ina\#manr.~nceosrn#ur~,tcr~c\ul,nanccs 18, 

Clre#nieal group A - refers lo tbe combination ofaldrin + dieldrin + endrin + heptashlor + heptachlor epoxide + chlordane (tolal) + lindane i 

Lyxaclrlorocycloltexu~e (loral) + endowlfan (tolal) + toxaphene 







